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DETAILED ACTION 
Claim Objections 

Claim 28 is objected to because of the following informalities: The term 
"deep" in claim 28 is a relative term which renders the claim indefinite. The term 
"deep" is not defined by the claim, the specification does not provide a standard 
for ascertaining the requisite degree, and one of ordinary skill in the art would not 
be reasonably apprised of the scope of the invention. If Applicant intends any 
particular strength or duration of the RIE it should be clearly recited. Appropiate 
correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 27, 28, 30 and 31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lin et al. (6,924,583) in view of Sumi (6,402,303). 

Lin et al. disclose preparing a substrate (401) including a first surface and 
a second surface opposite to said first surface; forming a resonator assembly 
which includes a first electrode (404) held in contact with said first surface, a 
piezoelectric layer (403) formed on the first electrode and a second electrode 
(402) formed on the piezoelectric layer; and forming a cavity on the substrate, the 
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cavity being disposed at a location corresponding to the resonator assembly, the 
cavity being opened in said first surface and said second surface (See fig. 4); 
wherein the cavity includes a side surface extending in a substantially 
perpendicular direction to said first surface. 

Lin et al. do not specifically disclose forming the cavity by dry etching the 
substrate. 

Sumi discloses dry etching a cavity on a substrate (20), which has a 
piezoelectric formed therein (Col. 10, lines 1-5). 

It would have been within the scope of one of ordinary skill in the art to 
combine the teachings of Lin et al. and Sumi to enable the cavity formation step 
of Lin et al. to be performed according to the teachings of Sumi because one of 
ordinary skill in the art would have been motivated to look to alternative suitable 
methods of performing the disclosed cavity formation step of Lin et al. and art 
recognized suitability for an intended purpose has been recognized to be 
motivation to combine. See MPEP 2144.07. 

Re claim 28, Sumi disclose wherein the dry etching is deep-RIE. 

Re claim 30, Sumi discloses wherein a groove for dividing the substrate is 
also formed by etching at the cavity-forming step. 

Re claim 31, Lin et al. disclose preparing a substrate (401) including a first 
surface and a second surface opposite to said first surface; forming a resonator 
assembly which includes a first electrode (404) held in contact with said first 
surface, a piezoelectric layer (403) formed on the first electrode and a second 
electrode (402) formed on the piezoelectric layer; and forming a cavity on the 
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substrate, the cavity being disposed at a location corresponding to the resonator 
assembly, the cavity being opened in said first surface and said second surface 
(See fig. 4); wherein the first electrode and the piezoelectric layer are partially 
exposed to the cavity at the cavity-forming step. 

Lin et al. do not specifically disclose forming the cavity by dry etching the 
substrate. 

Sumi discloses dry etching a cavity on a substrate (20), which has a 
piezoelectric formed therein (Col. 10, lines 1-5). 

It would have been within the scope of one of ordinary skill in the art to 
combine the teachings of Lin et al. and Sumi to enable the cavity formation step 
of Lin et al. to be performed according to the teachings of Sumi because one of 
ordinary skill in the art would have been motivated to look to alternative suitable 
methods of performing the disclosed cavity formation step of Lin et al. and art 
recognized suitability for an intended purpose has been recognized to be 
motivation to combine. See MPEP 2144.07. 

Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lin et al. in view of Sumi as applied to claims 27, 28, 30 and 31 above, and 
further in view of Hasegawa et al. (2002/001 1986). 

The combination does not disclose further comprising the step of bonding 
a cover substrate to said second surface so as to close the cavity. 
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Hasegawa et al. disclose further comprising the step of bonding a cover 
substrate (506) to said second surface so as to close the cavity (See fig. 9 and 
page 5, [0069]. 

It would have been within the scope of one of ordinary skill in the art to 
combine the teachings of Lin et al., Sumi and Hasegawa et al. to enable the 
cover substrate formation step of Hasegawa et al. to be performed in the process 
of the combination to allow the piezoelectric to vibrate and supply a voltage 
amplified alternating signal to the lower electrode. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Michelle Estrada whose telephone number is 
571-272-1858. The examiner can normally be reached on Monday through 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Matthew Smith can be reached on 571-272-1907. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application 
or proceeding should be directed to the receptionist whose telephone number is 
571-272-2800. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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